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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that, since the 
antenna of a semiconductor integrated circuit used for the 
conventional transmitter, receiver, transmitter- receiver is not 
constituted in one chip, such an antenna that is mounted on an IC 
chip is not, usable as the antenna due to its too short length when 
the antenna is used for the conventional relatively low frequency 
band and the antenna is difficult to be miniaturized and, in addition, 
since a lead wire, the wiring of a mounting substrate, etc., is used 
for connecting the IC chip to the antenna, the lead wire becomes 
an increasing inductance component as the frequency becomes 
higher and the sensitivity of the antenna drops. 
SOLUTION: In a semiconductor integrated circuit, an antenna 
corresponding to a high frequency is constituted in one chip and a 
shield layer is provided between the antenna and a semiconductor 
element. 



107 



ips, y». 



tin 111 

4 L 



1C1 



, j ) - 

4»-C2— <8Hi>-SiH> 



112 



113 



U-r 



117 
I 



V 



MIS 



105 



1D5 



j 

lis 



X 



1U3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAROa09RDA41 51 01 320P3.htm 2006/06/23 



Searching PAJ 2/2 "C— v 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAROa09RDA41 51 01 320P3.htm 



2006/06/23 



(i9>B#a#ff;T (jp) 02) Q ffl i£p ^ (a) (\\)vmam'jkm&^ 

#^§2003-101320 
(P2003- 101320 A) 

(43) £tm H ->K«15*f 4^40 (2003. 4. 4) 



F I T-T3-r(##) 

H01Q 1/38 5F038 

1/24 Z 5 J 0 4 6 
9/30 5 J 0 4 7 

H04B 1/38 5K0 11 

H01L 27/04 L 

*8f* SsfcBw»7 OL i± 7 H) S*£Hfc«< 



(2om®#^ 


ftK2001 -286473( P2001 -286473) 


(7DWISA 


000221199 










(22)ttlSB 


¥j£l34f 9 E 20 0 (2001. 9. 20) 




»^;nj&;riKTffiiiffSiE:Kt5*Br25S«fi 1 






(7i) as a 


000003078 
















ym^m^m-rm 1 # 1 # 






an &mm 


^eq is 








^;rim;ii«fm;iiwsKKm*Br25#» 1 














(74)ttSA 


100083161 








#s± mil £9! 











(54) [$89i©£#a ¥*##»isn& 



(so into.' m&iun 

HO 1Q 1/38 
H0 1L 21/822 
27/04 
HO 1 Q 1/24 
9/30 



(57) imm 

mm] a*»iiHts, s«s. mstumzm^bti 




& 68 2003-1 01 320 (P2003-1 01 320A) 



-Ctt»t bi%Z> ->-^ Kg £ , MBS"— A- KJlifclMMI 

2 ] ttlMmMSmcii'J** < k taMt»i* 

»»t tnsri ?r#m t r 34Wfli#©«H!S i *b« 

3 ] iwE^flcjif^ttt^ft < k h%mm> 

[If #Jf4 ] SulEv— yu K«li¥3|EfcS«±©£B5fc 
[00 0 1] 

Lfc¥*fMfc«IIIKlwH-*-afc©-Cfc5. 
[00 0 2] 

tfryft*fflS (dup) &-Bltjt>-7~i-7 *m^x 

2 i: I C°?y7l±iz.sSttftbixtc'< 
^777yy3i:gt$Htl>5 s ^^777^31: 
liVC0 4i^$tit*3l VC04A^H7*y7y 
■75&mi&ZtlX^Z. 7*y7>'7'5l:iiICf5'7 , l 

■7\n-$i><r>T^7-)-&mmQk I C:f ;/:7-l.ht-iS:(7P> 
• itfcteJHHiWS (LNA) 8jSSSI«t$*iTi>5. teJt 
^mmUs (LNA) 8fcttS*1f9#SM*3ixT*S0. 
5 =¥lJ-9^lbllVCO 1 4 i I F7V7" 1 O^-tiX^iX 

sntfc^ ttftm ii>bii^f777vyi 2^ 



2 

SS^Js^TWAft^sa^i 3*JtR»$*trv^5. VCO 

4 irVCOl 4I4PLL 1 5£4M,Tg$E£;h,-C^3. 
PLL 1 C^s/^lfl-SHwfcV^T&fiSl 6# 

*ggc£«aT:f39. MSI 6liGND 1 7{^SiK$iXT 

[0003] ffl, rr-ea*©ant«, Sfi^T'fi, & 

[0 0 0 4] ft*©aS£«#fcffll^feft3¥*{«llfIIII 

&<D£^«j£iiiiui£©J; o^r>j-r^mm (dup) 

6 ,K.tfT yft 7 Kol *T (4 1 ^ * ^tSftt^Jit^o 

«-C*>ofc. 4fc % ICfy7'rtl:7y7t5r«lU 
20 ^ t LTt, mmiiififcT >7-fA*b I CfyT'rtC* 

[0 0 0 5] ->-;vKMSiSrlv^ICi7> 
<< XwUfP/S^T^x-T-^l-S^ r k £ J: *) 

*LTV^3 (fflf 1 0-163268 #) ..rwfc.lt>, 

tt^fcS;ft/ri, , >ft;o»ofc <> 
[0 0 0 6] 

40 ^-(^o^^TI41^•>^k$i^TV^/«Cy4^yt <) rfttt, B 

-ofc,, ^<Dtzt>. fbrnit^mtbi^kammx-hotio 

vy^v^fig^jgxSCi: irft«9, «*a*fiTi-5 
so iv^-ofiBSIg^fcofco 



«BB 2003-101320 (P2003-101 320A) 



3 

[0 0 0 7] *»Wtt±EWHjS»-«*T4*ixfcfc© 

x\ ants, ass«»^*sv^T. KAttdsw 

[0 0 0 8] 

fell, *3SS8fc:tev*T»±» s«Iffi¥^fr5 

±fc*6«K$r#LTttttfeftSTi'? i -*-fc«rftfllU Iff 
IET & 1 f- v f it L fc r t £4$S£ h 1" 5 . 
[0 0 0 9] JfcSSWUfc^Ttt, lWE****^ 

[ooio] -fcfc, jMS9!»w*5v*Tf±, MGiMMtX? 

[0 0 11] *%WH*sv^Tli, rnim-y-^h'm 

[0012] ^ss^^-m, Suie->-^KS 

[0 0 13] *^BJI'*iV^TIi, BiJffiT>-r^-f± 

[00 14] Sfc, #SS91K*sv*Ttt, 

Lx MET ^^fcl^y^fc-Lfc + 
[0 0 15] 

[*93©*lfi©HS*l UAT, HB«:#SSL**i|li©ll 
****aiaBSfc*Jt^-CttPI-»^ttt:lRl-flF»S:#»t 

[ooi6] *&w<D&mmiz&.z,m$im&Km\>^bti 

(DUP) 1 0 6MTyrt 1 0 7Srf&J6T 1 

^fk^ttT^Sc sT&fusiiai, icfy^ioi^ 

SiiOA^ftffii 1 - 1 0 2 t I Cfy^l 0 1 
flfc^y7r7^1 0 3*«SM*£ix-C^5. '<?77 
7>7"1 0 3ICI4VCO 1 0 4^^$ix-c*5i9, VC 
O 1 0 4 A^»i7°y 0 5flS£gc$ixT^5o ^ 

!)7^1 0 5{w»i I Cfy7"l0 lrtSSK.*Jl^-CT>' 
1 0 6 WShtti "9 , w COT ^x-^^ffl 
■ S 1 0 6lil^C< I Cf 0 1 figpd&^TT^T 1 

+ 1 0 7»cS«3ilT^5. &fcS«{Wlwll, ICfy 
/101 rtgpcoT yf -f#ffl§g 106i eat^igiUSs 
(LNA) 1 o 8as«ttSti-cv*a. <&s8t^«*IS (L 
N A) 1 0 8«rii$^-»M 0 9i>mifii£i%Xi3*) . 5* 



4 

tl0 9A>f)liVCOl 14tIF7>yil O^fr 

«t«ttS;h/rv*a. i F7y/i l odtttt&Si l 
1 ^SS«SixT*iO, MISl 1 1HI^<J'777>' 
^1 1 2#««£;tlT^3. '<y-77Tl/-7\ 1 2('I4 
ICf^lO l^-fflliJSV^Xm^ft-S-JB^l 1 3/SS& 
igE£ixT^5„ VCOl 0 4 t V C O 1 1 4liPLL 1 

1 5«r^LrSN9ESiiTt^5. PLL l l 5i:iil cf 

l*aHw*51^-C»*»l 1 6«sSBtt*ixT*5 
•9, 5§S3§1 1 6liGNDl 1 7 fcm®.£tlX\,*Z. 

.o [oo i 7] fi x rr-c**K©*itffliTtt, 

[0 0 18] Jk^afeSSWOSglOSlftWIt-aSiMI** 
WlHlSS5r^i" 3 Fffil^ : Srlll2{C^L, m2C0A-A > ^T* 
SJWLfci:#©»rffiBI*:ia3l;:5M\ £1\ 0 

iocicf^io lcossKfiSfeftKi i 8 # JIM 

$tLTV^5o iffeSKl 1 S±<D I Cf y^l 0 1 CO-iS 
20 Cl&oT^— JKCOT^X^-I 2 3/6SffM$ttTV^„ vl 
:fll 7/-T71 2 3l4»mUfctt«t LTV>Sas^ 
St-lSU-r^s'^— >a V'RSrrv^i 2 3±t-S 
otM'S^i^, JfcfcH3fc*i-J:5fc:, £1\ IC 

f?^ioirot)it4m#»Sii9±i:i£o 
i 2 o#«(£3ix-c^5. ::t4# 

2 Ott h7 **S*9t£ GflfctfBIl 
0iJ^ll-€-cO[HlSS«ii^«B i CMOStfig, CM 
30 v\ 2 0C0l¥*ffl^lHlSS«^l-o^Tf4 

1 9 jtt::i±#j;iiis i o2^£k'co^mmi 1 8im^.$ 

JxTV^o iffe^Kl 1 8co«®±^iiTVx-t 1"2 3 ^ 
JfMSixTt^. w :t'7VTtl 2 3 fiia 1 COESST' 
a i/^tC^LTtT^xi-l 0 7fwffiS-f-5. 7^Ttl 

2 3(4^.^1 — /H 2 2 5raCTite^^l 1 8*irJK 
Gfc$ix-Ci^5iaili 2 HrSttS*lTV^5.-E*l 2 1 

nm*L^v>as^fr^i 2 ojfcifjcswesii-cv^ 

5. KfitHRl 1 8tl:ii->-;uKIl 2 4^A 

40 JJitiJ^ v'-zVKil 2 45rF^i:^LT7>ftl 
2 3 2 oasESSixTi/^. ->-/wKli 

1 2 4(4=V^^ 2 5?riCt^ftiffil 

v\ tri. ^JS^StSi l 9 finite SixTV^5. 

[ooi9] lositey icff &¥*{mminbi 

/u KS$r^-T¥ffil2!$rll4 Id^-f. IH4{c*-r 
i?l^->— /VKfl 2 4»±t?9^.lil Cfy7*l 0 1 Jpffi 
so ©-ffittlwffi&LTJiMSixTl^ao /VKI124 



<8 m 2003-JOI 320 (P2003-1 01 320A) 



5 

(OT\at. 1 2 0©»ltb*tTl^*t^fB*li 

= h*— A-l 2 5riSiS:ttibixT^.5„ = h 
*-/H 2 5tt«*f5Mia:»t5r4:«sa*L<. 
^AtfrT-ttlwIittfeix-C^a. 3=fc, ->-^Kil24 

2 4# I Cf y^l 0 l¥®»— S^liJK^$ix5r t 

y^l 0 l¥9«>-fftrB3flM*£: LTfcJ:v*. «*. 

[0 0 2 0] **MoJBl©S6tt«iHcJ:*ttf» j&fi, S 

SrS<fM-t5r t^T-^, 7>rtl23lrICf y 
^l 0 lrtfflKK 5 /hSMsfcBS 

[00 2 1] 1 2 4/J5TV7 1 ^- 123 

t ^wm? 1 2 o i ©iscEfi$^5 r t c<t 9 , m 

^^^7^+1 2 3 1 2 0<0«b6[h] 

SSiwM 1 ?, »ft5r ££&5<*r ias-c-#5fc«>, /-C 
XroffiaaasnJigirftSi: t tC, §Ii:7yrti2 3 
* lf-^^kT-ts,, 

[0022] &5tE8Efl?T-ti i cfy/tryrt 

htte*). mmtmr-tzb^^ 

^yy^^y^Sr®'>J«5rim > !ggro 

[0 0 2 3] &luMBHOK2QXttttKffS¥*fttl 
a(H]K$r^-r¥ffi[l!Srl2l5(^^1- 0 & 2 (Dmmmxit, 

^mt^mm^^mm^Tjki-^in^ a 1 1 

ICtfcSiU *fcJSi©5l*«fc. 
*Lfc**ff*a|3iB4 : |4TV7 l -*-MJ«S:|»v^TlRlC-e 
*>5/c&. 15®B-B' *-e«HWLfci:*©0riE (HI 
*-£T) M->-^Ki©f5 (El^-tir-f) l^ov^TfD 

[0 0 2 4] £i\ 05 iZTfrt £ 0\Z. ICf^yiOl 
©*EI::I±I6»§U l 8#JBrite;h.T^5. f&ftfitl 1 
8_h<75 ICf^yiOl COJlHl^fiioTL^(DT>'7 1 
•M 2 7 asffM£n.-ci,>5„ rrr-tt, 7yftl27 
l±StH Lfcttffi b LTi^ 5 ##SfcJE£: tt^ y 
a >K5-7vftl 2 7J:l:|otM>Jb4;v^ 

[0 0 2 5] 2 £*Ui. i£fi. S 

iis-Cf, 7Vftl 2 7 £: I Cf y 
7*1 0 1 rtffl^»»t5w i*s-e#5fc«>, /hS<fc«rH5 
rims. 



6 

[0 0 2 6] Sfc, -y-^Ki 1 2 4*ST>7 i -M 2 7 
i^jjJttSH-l 2 0 i©fflKE«$il.$r. b\'£<0. m 

' mm^T^-ri 2 7*^^<$:^ ; f-i 2 oroMtgiHi 

[0 0 2 7] S£*e^T-l4 I Cfy/i7yft 

>x ax lfy^kLfcfc*, y- K»i«i< ft 

[0 0 2 8] 7Vft 1 2 71&yt&l.fMk Lfc 

[0 0 2 9] fcK*»93©S^©||*0Jf::#3¥*fc* 
20 8HHl8S£r^i _ ipSia£ia6 f-^-f- 0 £5 3 wUffitfiJT-te, 

ISlCtfcStU fftS^$rCB§1-So *fcS6l©lll6e!IK 
^ L)t^ffft«[e]S§ 2: I4T ^T^ff^Sr^TliJ] CX 
&5tHb. HI 6 CDC — C ' fc-C«J»r L/C t t^Wffi (HI 

[0 0 3 0] £i\ 0 6 5 I Cf'j'7'l 0 1 

cog®(-(ijfei^Ki l 8iiM§ntv^. ^Wi l 
8±<D ICfy/lOl eojuaiw^oT/u— 7 , i©7y 
30 T^i 2 8*sjKfife$jxrv5o ::t'ii, 7yfti2 
8liSgffiLfc«ffii LTt^^^f-fSCT^y^- 
->g VfllSrTVxi- 1 2 8±l:IottM^lr\ 
[0 0 3 1] **W©JB3©ia6fl9J»wi:ixtf;-aHt, fi 
{Blz.&m&fttitm\>^btvZ>zblz.±.Q. 7Vft l 2 8 
^Kifi£t5rt^T-#, 7yftl 2 8^ I Cf-y 
^1 0 1 rtSB(iK:ttSr tas-C-tSfc^ /J-l!{k5r[aS 

[0 0 3 2] Sfc, vz-^KSl 2 4^TV7 1 ^-1 2 8 

40 ftiU^^T^x^-l 2 830>e>2|MR(*:*-T-l 2 OW^Iel 

5rl^y7°{t:T-tS„ 

[0 0 3 3] Sfc, ^JfeSfSTHI Cfy7i7yft 

5>'.s%f8Lftfrmz-Z>zbbt£'0, S«i J ttTt5iv»o 
so ^^-5r^ftTl^.y7*{t;L^fc«), y-K^^/«c<7 , «C 



IS) 2003-1 01 320 (P2003-101320A) 



7 

[0 0 3 4] 7>Tt 1 2 81fm : t^-y r Mt t 

* «r $ & tc/j^awt lt t 5 r. t a* t- * 5 . 

[0 0 3 5] ftfc**l!l3©*4©HttWfc«5¥*fc* 
S(|HlK^*-r»fSia5rE7(l^i- 0 |R4©Slfi«-ett. 

iwfcia, aw **i#*«(h) 

i*3 1 1 9 ±fwffS<O^T*^H^ 1 

2 oas^fig$tLTi>5„ r:t4S«f i2oiih7 
>-v>**fc±ra>f>fi£'9., «jttfH l i:*L/:J;^iM 

fr«aiaB©±s«*a«»)«s*LTv^. M*.rt*<D® 

SS*3t(^liB i CMOS«i£, CMOS«i£jfc if£rffll/^ 
fl 2 OtWf$.£init¥mfr&&l 1 9±{^ttffll*.tf S 

i o2*ifoi6itRi i ammztix^z. t&mmi 

1 8<73*ffi±t^liT^-r^-l 2 9asjgfigS^TV^5o * 
fc, T^x-M 2 9»±RWLfc^ffii: UT^Sas^Hfr 
JSCTa? 3 yg?r7yft 1 2 9±HSot 

fca>*t>*v> 0 r^-r^- 1 2 9tein 1 <oihik 

^D.^|;^Lf:7yrtl0 7l:ffiSt5. 7Vft 
12 9 fi^/U— 12 2 Sril DTiffe&K 1 18tC 

m&ZtiX^zmfoi 2 ifr««Sixrv^5. E&l 2 

•5„ JB4<oia6«l^*3U^T»±, MftKi l 8 *pc:->-;u 
KSas^fig$ixTv^iV\ «4 038itfi»j-ett, r^x^- 

i±, &i(nmffi.Miz7iiL.itm-j&v>T>T-ri 23, s§2 

<7>MMm^LtzL^(DT>7--r 1 2 7, £Wi£3 
coHig^JIC^Lfc^-^MWTV-r^-l 2 8£/8<^S;L 

ta^r-tSo 

[0036] *&w<of&4<Dnmmiz±ti^ mm. s 

ltHJSJi&«asfflv^P,ix5rt^J;i9. 7>ftl2 9 
£M< Mt5: ta^T-^, 7yrtl2 9l:ICfy 

7*1 0 lrtffi^ttttsrtas-ets'fcft. /hSMk*Bl5 
z. tas-c-#5o 

[0 0 3 7] S£*S»T-|± I Cfy^i7^t 

«fSr«fflbT»ttS*tTl^fc*, :©!)- Ki^aWv 
^>^5E^a5J«x5wi: £ft«J, iSSas{£Ti-5 tv^o 



5 

ta«-c#, ®a» 

[0 0 3 8] Sfc, T^7~f 1 2 9fl2#£, L^S, ^ 

-^itLfci^cii, ft 3 r. kftxz I c 

5. 

[0 0 3 9] ft, **9!©fltfcffllfc*SV*TH:, SfeflTS, 
ificfflv^lr. «itffa««B» PHS, 
Srta5T*#5„ 

[0 0 4 0] £ fc, mtom-fttt.fi?* Mt 

T-^n^f*^-coi:*t,e>T-ta^^^V\ 
[0 0 4 1] 

5riasT-#, La^/ha{k$-*5wtast?t, Sfcf- 

20 #£M'>£-fr5r ta«T#5. 
[BlffirofS5*^lftBJ] 

[HI3] *5gW©Ml©IUfeW^5^**maiHlKS: 

[@4] *&w<D&mm\zmz*mi*Mm\B\i&<ni'-j\' 

30 [H5] ^56^©^2©Hig^J^5^*«:mSlHlKS: 
[H6] *»WO*3©|gl6ffiltffi5i|tS|[#«imHl»S: 

10 1 I C 9- y -? 

40 10 2 XJlfe^n* 

103, 112 '<yyyT "s~7° 

104, 114 VCO 

105 -fyry? 

1 0 6 T^-r^-*ffi§l (DUP) 

107, 123, 127, 128, 129 TlsT~)- 

1 0 8 &&%m$S$& (LNA) 

10 9 5 ^D" 

110 I F7>y 

1 1 1 

so 113 m^m-^-ss^ 



ft m 2003-101 320 (P2003-1 01 320A) 



115 P L L 
1 1 6 

1 1 7 GND 
1 1 8 

1 1 9 ¥«tt2« 

1 2 0 ¥a*#j|t^ 



(6) 



10 



12 1 

12 2 7ft— JV 

12 4 ;u KB 
1 2 5 * 
12 6 Mn5B 



[Hi] 




^1 IB 



[03] 



[04] 



124 123 




125 120 118 



119 



[07] 



125- 



129 




a a a q o 



a a □ 



-124 



120 



119 



ft m 2003-1 01 320 (P2003-1 01 320A) 




(51) Int. CI. 7 F I T-^-h* (#%) 

H 0 4 B 1/38 

F* — 5F038 DF12 DF14 EZ20 

5J046 AA07 AB06 AB11 AB13 PA07 
5J047 AA07 AB06 AB13 FD01 FD06 
5K011 BA04 DA21 KA18 



